The antigenic and catalytically active formamidase of Paracoccidioides brasiliensis: protein characterization, cDNA and gene cloning, heterologous expression and functional analysis of the recombinant protein.
Paracoccidioides brasiliensis is a well-characterized pathogen of humans. To identify proteins involved in the fungus-host interaction, P. brasiliensis yeast proteins were separated by liquid isoelectric focusing, and fractions were subjected to sodium dodecyl sulfate-polyacrylamide gel electrophoresis and Western blot analysis. Immunoreactive bands were detected with pooled sera of patients with P. brasiliensis infection. A protein species with a molecular mass of 45 kDa was subsequently purified to homogeneity by preparative gel electrophoresis. The amino acid sequence of four endoproteinase Lys-C-digested peptides indicated that the protein was a formamidase (FMD) (E.C. 3.5.1.49) of P. brasiliensis. The complete cDNA and a genomic clone (Pbfmd) encoding the isolated FMD were isolated. An open reading frame predicted a 415-amino acid protein. The sequence contained each of the peptide sequences obtained from amino acid sequencing. The Pbfmd gene contained five exons interrupted by four introns. Northern and Southern blot analysis suggested that there is one copy of the gene in P. brasiliensis and that it is preferentially expressed in mycelium. The complete coding cDNA was expressed in Escherichia coli to produce a recombinant fusion protein with glutathione S-transferase (GST). The purified recombinant protein was recognized by sera of patients with proven paracoccidioidomycosis and not by sera of healthy individuals. The recombinant 45-kDa protein was shown to be catalytically active; FMD activity was detected in P. brasiliensis yeast and mycelium.